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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce output current 
variance with a tendency In an IC chip as to a display 
panel driving circuit which includes a plurality of DAC 
parts and a single bias part supplying a bias signal to 
those DAC parts and drives a display panel by supplying 
a plurality of output currents led out of the plurality of 
DAC parts to pixels. 

SOLUTION: Switch groups SW1 to SW4 are controlled 
to turn on In order and correspondence relations with the 
plurality of output currents led out of the plurality of DAC 
parts d1 to d20 are switched on a time-division basis. 
The switch groups SW1 to SW4 include switches 81 1 to 
844 provided corresponding to the DAC parts d1 to d20 
and those switches are switched in order. 
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m s ill. mtwiKDiiiii^ t (oMnsm^ s- m^m^zm 

[00 0 1] 

[i%BJoJS-r *^Bg«f-V ;^r^'f ^N-^^/t- 

[0 0 0 2] 

^xmh^ix. r^:f-vmizmis,m.mzimLtz^ 

mx^^-th, 

[0 0 0 3] tfz, f 'I xy'U^ /■<^^jU]iy^ ^^tii-? 

xhK). mm coy^y^j-ix'^ytm^co+m 

i^Sr^K , mm'-^s'ti^^^mmmmzAti^ti^ 

tih. m^co'r^ xyu^mmcoiimm^i^msizijk^ 
tix\>^i. mmi>z^^^tix\>^^'f ^ xTu^mwii. -r 

-f ;^:7V'f^N-:t-;H ok. Zco'rU xyu^ 0 
irmm-t^fzUbO) 7'lHlS&2 OSl/3 0 , 

mmmiti:-$fA.xn^^tix\i^i,. mmi:0mL. -r 

[0004] ia|ElSr#Hg-ri, i: . -r ^ xr U'f 1 
Bi-Bnt. c:ix4>^fiigiBi~B„fc:3£||LTie^J$a 
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[000 5] 5&^SW[DSS1«, ll9lc*$iT.TV^.&J; 
^tC. A:^$iX3tlHM^ (nff. m^I) OBflax-^ 
5rfBI£*^ E„ ~E„„ c7)^nmt;j>*lE L/iB«x-^ 

7^:/|HlK2 0Wii<^:ttit&L-Cfr<. i^T. M;e.lf. 

•9, f&ai''<;P"l" TlBt. f&iiK/U"0" -CfNSBii 
t^l.. B«T'-^'D2i~D2.«m2^7>f 

{im3^^7^y{cS-ri.^^«^E3,~E3., B*x 

-^'D„i-D„„«ign«^^^ y(,z^-ti>^±m^E„i 
[0 00 6] tfz, %mmmm 1 1 n-i^mcowm 

-r-^'Ottl&^'f 5v^^tc|5|H8LT, SSl^^^'fy- 
SI n 7 ^ ^ Sr )i<J:^t-'< # |^Jg311R*iJ{4P«^ Sr 

^6iiSh'^^yiiiss3 oicttj^-rs. m^vy^ym 

K2 0td:. 'i-r^3K$tJlWIlIS&l*»^>iM/i>ti.SHS7'-^' 

S-r-^'b'-y hSrttai-rSo -e LTi(7)tttti Lj^x-^ 
b'-y h-f-ii^ixtcS^fJCL/c?iJ{cJg-r«.©fii^^Sfii^A 

,~A„<7)4JA>f,jii^u. MiKLfcmmnzmm^M^m 

[0 00 7] ^S^K^-^trHlSSti, ^i||Bi-B„c7) 
4'-C^3e*JfflIIIIKW|^fiSilSStR$iJfflHi-^(cJ: oTSIKS 

1^, MiR^ixx^^^j:K^mmiimmmzmm-^ix^, z 

ie«Hlffil8 :/IlI»2 OtcJ: -yX^M^M^zmm^ 
ixfzm t K 7 ^ y HISS 3 O i T T-;35.a;{S[{' 

-f V t cnmzii^^mmm^m.. 

H 7 ^ yiUSS 3 0 J: o T^fl;{2{C^M$ iX7t^7 ^ 

>- 1 &i.&mzmm^ritzn t cr>^t,zi,±mm.tt^^Lixj2.^ 
i,±1¥^cr)tt.X'hh, 

[0008] ai.(7)mmK mmy~:?mD n -d , . , 

x-<;^7V-^>'N-^^yp<5DB®±{c«. Xfi^tifzWrn 
Bffi*«jli^iiS. 

[0009] 
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-f yiH]s§c7)^«gE»i«ji^, msiDAc (digit 

al analog converter) 

8^DACIII^&*^^e^Si:v^^^:t^^^s, z.ff)m^<7)^m 
SEDAC|sI8Sto^(K*i|2l otc^$^itv->s, mmiz^ 
^tix\'^?>m^DAcmmi. bi AsasBtDAcgg 

Dfc(C^(t^C:t*iT#^. B I ASgRBi: LTK)f^-r 
r.f titS^^^iiTUS. BIASgPBfcLt: 

(c-^x ffi^)«ift I out ^^-t^ 

/v:«b<50DACIiJKi:l,Ti6f^-rs. Cicoj; 

TV%^;ti!^, DAC^D'^cOx-:?^-^ (DO~Dn) 

•T-:? ii^Sffi:'!^ I out Sr^^-r^ i: , 
[0 0 10] ^f-^y:^;Hi-3iDACtHlSgc7)«^(2«, 
B I ASgptDACgBt$•-?-i^^'i^:a^^i^^:^'^r 
i: , B I A s gpti 1 ■c)-cD A c m3mm{m-:> ■S'^y 

m±. B I ASgPtDACgPtSr^iX-ffLltScflifiFO^ 

'frTS^.s. -r^i)*), locoB I As^*><i>^tj^-ri> 

lO<;7)DACSPlC>'N*'frx«#Sr-^;t.|.. <IiOJS^, B 
I ASgStDACgPfc(^K^*SJftV^fci6, IC^vTrt 

^^Vth<7)M[fi]^:ftv^iei^(c J: S«E Ho -/Tco^^^^ 
coo 1 1] L*^L, <i'5rc0f-v>^-.;Pm;SES7— [U 

Ids = K (Vos-Vth) 2 - (I + AVbs) 

[0 0 12] —:fj. HI 2tc^saTv^*iBi8&i«fiS;«. 

B I A smii-:>TDAcmt3'rmcmw^iS'^yT$> 

^.■t^^h-tb. 1-OtfOB I ASgP*>f>1Sgtcr)DACgPC 
cTJmi: h5>'>''X:J'-9--fX&t/'VontCj:-5t^^i) 

[0 0 13] t*>L. #f-vi^^-«;UP^-CB I ASgSfcD 
ACgPi;OgESi{C||Ai^,S;t*^. I >/ri*|OVth<0 



cT) i -5 tela 1 1 . HI 2^7)Il]lfSffifi)c-?-iimiCOV>T^ 
U >y 'J -y #IC. mi 2{,Z^^tlX^^ 

tJioiz. B»f-+y^vi^^{f^>o#7i<iJ'->^rv^B I AS 

a5*n -p-r D A c m3wmi.h -i. iHiss«fiK ^ ss-r -i. 
[0014] :^^mcoBm± I c^ym<7im^^^ 

[00 15] 

[»S$:M?*-rs^v:to«^S] *%Bfl(cJ:-g.it*:Sl<7) 
S tc-^ T 7-' -f X 7 V w >' N" Sr IBKrt 7-V X r u 

^m^zmmthmm^B.ti'^tszbimmt-t^. m. 
SCO D A c SB t im.cr> \ti:hmfs. t commmi^ ^ ^puz 

[00 16] ^^mi>ZX^m^m2<^y''l Xy'U^ 
[00 1 7] g-T'l.tC. 3tsf&BB^wtjV^T^±, BIASSP 

fftnissicfc \,'ixm^<oi-\' >:^jHzh -s. D A c guioai^j 

*>, 1gSc«ODACg|5i:«Sltcoai:^«Sli:cOj>fjCM^^[i# 
:«-S'J(c:J«»:«JS;?.-& tlzX'O. i C^-y ri^KOffliiiiS- 
[00 18] 

[i^Bjeoiijftcojg®] mz. mm^^mtx :^^mcr)m 
mmth=^mi>zti\,^xi,i. m<7)mtmmu^i,zm-^^- 
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[0 0 19] mmizl,i. ^Stffl£7)DACgPSr20<7)7'o 

•X i^z^iftim^cowmm^^^tix v>s . laiiatc^ 

$ilTV>.|.JS-^. 2 0il<7)DACgPd l~d2 0*»'2o 

DACSPd l«>4>DACgPd 1 OfCcr>y\3'y^B 1 
i:, DACgPdl li)>e3DACmd2 0tX'COyay^ 
B2kiz^ifti>1xf^mmz^j:^X^^i>. ^LX. fny 

1 iZ-^ttlX^^t 1 0<i<7)DACgBd l~d 1 OcO 
aj^J*-'aiSj«SE I out l~Iout 1 Oi: LT^ai^tL 

*7t, yo-y ^B2t=;-i-*iXTVkS 1 OflicOD AC 

a5d 1 i-d2o«ai:ti*»'ai:^msEiout ii~iout 

2 0fc LT^ti5$ix^. 

[00 2 0] fcfdL. :^mmzi5\^Xt,t. DACgPdl 
*»^>DACgSd2 0<0|±J:^lllOfcX>f >y^|¥SWl~SW 

Wl-SW4fcJ:'>T. DACgPfc«^ai$il-l.ai*«aE 
8£I„„t l~Iout 2 0fc tT«m;^ixS. 

[00 2 1] ^mx'ii. m 1 icBfl^$^i-cv^^ x o tz, 

4ffl<75DACgPd 1 . d 1 0. d 1 lat/d 20t , 4 
ocoffl^JSlSEIout 1. lout 10, lout lis.?/ 1 

^^t2ot<7)Mmmmti^. ;^-^-/f-pswi~sw4fc 

^ yf-SfSWKCtt. ;^.-^-y^Sll, SI 2. S13 
StXS 14*i-t-ifLTV%S, •yf-SfSW2tC{i, X 
-f-y^S2 1, S2 2, S2 3&l/S2 4*i-g-^iXTV^ 
^, X-f -yf-pSWStCW, X'i-y^SSl. S3 2. 
S3 3at/S3 4*<-&*nTt^S. ^^'f •yf-SfSW4tC: 
X-fyf-S4 1. S4 2, S 4 3&X/S 4 AiS^-tt 

[0 0 2 2] -^LT, ^mxii. mm<^c^9kBiiYim/ 

Y2, ^^EpY3^t^/Y4^3^;^i^TV■>^ J;dt3. s^ijais 

mm:t7\flii<zmd:mmhi, x 3 t'$ijtip$^i^ . ^cr>x o 
izni^mmmnx.^ zti,zx'o. t^^wmm mrsx 

Tie«t*^'«B&SiXTV^§DACgCtC-OV^Tt. 4ffl(7)D 
ACgSi:4-ocoaj:»jma£i:£0*tJSB|igf^*«. X-<>y^SfS 
Wl~SW4iCiriixTV^&#X^ -y^Sij (i = l- 
4, j =1~4) {cJ:o-CW#x.$iJffll$ix^„ -t^^h 
*>. 4fli<0DACgPd2. d 9, d 1 2S.tA'd 1 9i:, 
4-0(7)tfi^jl:SEIout2, lout 9. lout i2atxi 
out 1 9tco*ifJEBMffi*W;i$iJffllSn§. 4ffl 
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c7)DACgPd3. d8. dl3ai/dl8i:, 40<?Dai 

:*3^a[iout 3. lout 8, lout i3aiyfiout 18 
tcDifimmma^wmtmrn^ti^ . $f>i,z. 4fic7)DA 

CgPd4, d7. d 1 4S,t/d 1 7i:, 4 ocOtil^jmSE 
lout 4. lout 7. lout 14&t^Iout 17 tCOM 

mm^ifimmtmrn^tit. ^tx. 4ffl(7)DAcgpd 

5. d6, dl5at>'dl6fc. 40<7)ai:?5«S[ I „„t 
5. lout 6> lout 15Sl/Iout 1 6i:c7)MJE5MfM 

[0023] #DAC^<7)ai:'3t ffi;'3«SEi:<^*=fOT^ 

co^mi.^^ ^y^comi}^m2i,z^^tix\'^&, mmiz 

ti. #:^>f •yf-Pswi~sw40lt®i:, ai:^«S!i 
outl^Iout 2 OcOrt^Sr^f-TDACggd 1 — d 20 
(OtatitA^^^tlX^'*^. I3Iiait»<7)CLKti::7n 
-y^Xh^, |SIHS:#Sg-^l> t . 4fflcoDACa5dl, 
dlO, dll&t/d2 OiO#ai^Jj&*B^SIJ¥%$<X, 
aj:'3«Mlout li:LT-^«§ixTV^§. ^Jt. DAC 
SBd 2 . d 9 , d 1 2S,l/d 1 9 (Ti^HitSfi^m^WPf-i^ 
$iXTaj*«xeiout 2fcLT. DACISBd3. d8. 
d 1 3St/d 1 8(50#tlj:>i*^B#^iij^^$irrai:»3«gE 
lout stLx. ^ti-^ti-^j^^tix\,^i>. i&cr>tii:fjm 
SKtcoi^-ctR^i:. 4mcr>DACU(r>^iiiiJimi^m 

^i^^ti^ zti.zX'^ xmta^tih , 

[0 0 24 ] ClCl-C. aJ:»3«?SIout 1 . lout 10. 
lout 11, lout 2 Oti, ^ttC, DAC^d 1 , d 1 
0 , d 1 1 &Vd 2 0 co^lii:f]i}^-^&^tLfz ttfOTft 
Ttr/iL. X-f -y-f-SSWljtp'jry^t^t^-^TV-il, 

ffiratcfev^tti. ai::»3«a[iout i«DAcgpd ic7)ai 

:<3. lout 1 OtiDAC^Kdi 0<oai:*3, Io„t llti 
DACSPd 1 lorn^J, lout 2 0«DACgi5d2 0cO 
m^J, tC^-?TV^§. ^/i, ■y^SfSW2*^jj-y^^ 
®(C^r-5TV%i,MISIC*JV%T«, ffi^)^^ I out 1 «D 
ACgpd 1 OcOiU:^, lout 1 OliDACgPd lc7)ai 

lout 1 lt4DACgBd2 0«oai:^, lout 20tt 
DACMd 1 l<7)tiiil. iC^r-^TV^S. mmiz. X^ y 
^ffipSW3*ijr>'«.^tC^oTV^|>^ratCt5V^T«, Ji! 
^jmSEIout l*4DACgPd 1 icottj^j, I„ut 1 0« 
DACg|5d2 0OttS:^J, lout 1 l«DACSPd icoaj 

:'3. lout 2 0«DAC«Bd 1 o<oai:^Jt::^r-7TfcO. 

X -y f-P S W 4 i^tt^tC^r T V ^ ffl^lCfc V %T 

ai^J«SEIout l«DACgPd2 0<oai^J, lout 
1 OtiDACgPd 1 Icoaj^J, lout llttDACSPd 
lOiOtiSitis lout 2 0(4DACggd Icoaj^JtC^roT 
V^&. -ej#«lJffll*i|3|«(CiNRjgSix5. 
[0025] m<otii:^m^ij , X-f «y ^S<OflJ#»JfflI{C 
J: o T , # D A c asiO til^]*m^f ijtc-g-^ ^ #I7t 
^1). C:tfOj;3tc, 1SfS:c7)DACgB^*t-fmc^?ifJS-r.g. 
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^^mvyti-^y? (±iEc7)0im±N=4) 
[0026] 4syy^^^'>>-^'S•fflv^l)%^, ms 

ifth . cico i 0 t.t&m^^ift^umm^^ r l ~ r 4 

i^zim^h . zfit:>mmm^ r i - r 4 cr^m^^tK m 
mic) t,z7T^^fix\^i> . nmi,z^-^ixx^^hiot,z^ 

$fJPffi-^r Ki, Hl^'iOX'f -y^s 1 1 , sl2. s 
13, s i4lc«*&-r-6. i^s:, SflfflUl^r 2tt, (SIH 
■^JCO;^^ yf-s 2 1 , s2 2, s2 3, s2 4lc;tt*^f 

ISlttlC, SlJPfl-^r X-f .yf-s 3 1 , s 3 

2. s33, s3 4tC«i|i&L, $lJl»«-f-r4{i, X-f y 
f-s4 1, s42, s43, s4 4t;tt*^-r-l., :i<^X 
die:. X'f >yf-SfSWl~SW4tC^iiX-CV^4#XW 
•y^l=ffl1itP«^r l~r45-fltif&-rS^i:fc:J:-5T. ± 

[00 27]:5ri5. X'f •yf-afSWl~SW4t;-i-til 
■ri.^|.^;^-f -yf-ti, mUi. 03 (d) {CS^§^l.TV» 

OS(N-channel Metal oxide 
Semiconductor) \''7y-JX-!f^TlSt.X/P 
MOS (P-c h a n n e 1 Metal oxide 
Semiconductor) h^^'x^^rJ'PTcoy 

-x^^m±m/Yv>{ yi^^n±im^i,fdmxh 

t4*Jffll«^r*iii:gEP3D$iX. PMOSb^yv? 

x^p Tcoy- h mrizimmm^ r ah ^'- i n 

vizx-oxKm^tLfzmxma^tix^^^h . 

[0 0 28] C^T, t^lHlSS, ■t^j:h-h±id.(mdlz 

Mim^co^mx.umi:nt>^\'mmzt5\,'>x, ic^ 

•yri*I(?)<«|6lS:i^oaj^j?gSt(f /i,^g:*S04 tCS^SiXT 
out 1. •••til:'3«BfEiout 1 0, ai:'3«SEIout ii> 

•••ai:<3«jgiout 2ostLTs ai^'jmsEiout i*>'?>ai 

IZMLX. |Slll+c7)|||SJT-^$ixTV^§ DA 

[ 0 0 2 9 ] J: ^ ^wn<r>m&m^ 
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SEiout Wizm^-thb. c:<7)a5:^j«SEiout i{cov% 
T«DACSPd 1, DACad 1 0, DACIiPd 1 la 
t/DACgBd2 0Srfieffl-ri., -t^t)*>. dil'^DAC 

out 1 -5*0, ai:bfl:Siout it-t±. 

(DACSBd lfiOai:^3 + DAC«Bd 1 0<oaJ::^ + DAC 
§Bd 1 lc7)tfi:)3-l-DACgBd2 0cOai^)) /4 

fc\ fB£0|15:»3^S!(cov^Tt, (Biaitc^J^-fbsn. IC 
[0030] tJt, ^mSStCtJV-iTCi, DACgp*i5#o 

#1., aT. :i<7)j^i,z-y\,^xm.m-i-i>. DAcgpcosis 

LT. X-Y-yf-SfSWl tCO^AJ ^ #D A C gPcomSElf 
^>-P#S:AIi, X>f •y^S¥SW2i;o^*i^#DAC 

S#DACSI50«aEtt'^>-:3#S-A I3. X>f -y^PSW 
4<7)-:)^*s§#DAC|sig§(7)«St^<^o#$:A I,, i: 

tf ^>-:5|ii0^i^ = 1/4X/" (AIi^ + AIz^+A 
la^+AI*^) 

xh^. z:lx. ai,, AI2. AI3. Ai4=Aii: 
tt''i>o#(?)^j% = i/y"4xAi 

(^DACgBc7)*^-^c7)llgE{f4,o#AUCJt'<., mSltf'c) 
[003 1] mei,zii. DACUcr)^yi$^M.mW.I>£(^^ 

^^^mLf^m^cT)^^^ ^yyi-^-hi^^^tix\.y 

|SI0t:«, ft«fi?iJi: frtti^)«SEIout li:«-x^ 
•yf-ffiftiOK«*S5^§ixTV^S. PIiatC^^iXTV^SJ: 
att. X'f .y^SfSWi**3r>'«®fc:^roTV>S«!ISItc: 
tJv^Tti, ttS^jmSEiout i«DACgpd i(7)m:'3C« 
siEt±'^.o# A 1 1 2rjD;c!t«SEiii:^-g.. i^c. «y 
^ffifSW2*S3j-i'*t<S{C^r-5TV->5MISlcfcV^r(i, ffi 
*m^SEIout ItiDACSBd 1 0iOm:^3l:l:?S[lf^>-:3# 

^rSX-Y -yf-PtCttLTajitimStlout Iti. DACgP 
dk(k=l, 10, 11, 20, OTRt) <55ai:>3{c 

SE 1. |nl«{c , D A C gpcotB:^ (c^iStt^-? # SrJa;c 7t« 
iSEffifc^:!.. Z<r)Xo\,z^yirM.f^\,tt^r>tifi±\^X 
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0. mmih':>t<r>m^^m-t^^k¥-C^h> 
[00 3 2] ^fe, ±a*L5tHlfc^$ix-CV>< 

tcfev^Tti. 1SMc7)DACgpS:2-:>(C7'oy^^^tL 

'JUmt^^h. t.tz. DACgPcOb i tSt«±iB<0lKHJ<7) 
^tcRSS$n^V^„ DACgPcO^-ri^^-^/l^tiiE^T) 
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